Potent antitumour activity of the combination of HSV-TK and endostatin armed oncolytic adeno-associated virus for bladder cancer in vitro and in vivo.
Gene therapy may offer a new tool for the treatment of bladder cancer. Previously, we have shown a significant antitumour effect in bladder cancer xenografts in a nude mouse model using intratumoural herpes simple virus thymidine (HSV-TK) and Endostatin gene therapy. Given the high vascularity of human bladder cancer and the ability of HSV-TK or Endostatin monotherapy to eradicate the tumours, we decided to test a novel combination of cytotoxicity and antiangiogenisis gene therapy using intratumourally delivered HSV-TK and Endostatin adeno-associated viruses (AAVs). We constructed plasmid AAV-TK-IRES-Endostatin (pAAV-TIE) and packaged the AAV particles contain gene fragments of HSV-TK and Endostatin. The function of HSV-TK and Endostatin was evaluated separately in vitro via T24 bladder tumour cells and human umbilical vein endothelial (HUVEC) cells. The combination anticancer effect of recombinant AAV-TIE (rAAV-TIE) was measured in vivo while rAAV-HSV-TK and rAAV-Endostatin as control groups. In vitro, rAAV-TIE was found to induce a significant increase in apoptosis in HUVEC cells equally as rAAV-Endostatin and confirmed that the inhibition of endothelial cells mediated by rAAV-TIE was associated with the apoptotic process. rAAV-TIE was found to induce a significant increase in apoptosis in T24 cells equally as rAAV-HSV-TK and confirmed that the inhibition of T24 cells mediated by rAAV-TIE was associated with the apoptotic process too. In vivo, our results showed that the tumours in mice injected with the rAAV-TIE not only took significantly longer to emerge but also that their growth, once established, was significant slower than that of tumours grown, compared with single HSV-TK or Endostatin treated animals. We concluded that the inhibition of angiogenesis using Endostatin gene transfer, together with the cytotoxicity HSV-TK gene therapy, resulted in a significant antitumour effect compared to the single gene based therapy in BTCC. The results warrant further development of the combination gene therapy, and suggest that this approach, directed towards systemic efficiency, could be used as an additional treatment for human BTCC.